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We, Pakke, Davis & Company, a cor- 
poration organized under the laws of the 
State of Michigan, one of the United States 
of America, of Joseph Campau at the River, 
Detroit, Michigan, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to novel phenethyl- 
amine compounds and processes for produc- 
ing the same. More particularly the inven- 
tion relates to ct,a-dimethyl- and N/**a - tri - 
methyl - p - ethyl - fi - (p - fluoro)phen - 
ethylamines and their acid addition salts 
which compounds in free base form have the 
formula : 
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where R is a hydrogen atom or a methyl 
group. 

The free base compounds of the invention 
form acid addition salts by reaction! with 
organic and inorganic acids. Some examples 
of the acid addition salts of the invention 
are the inorganic acid salts such as the hydro- 
chloride, hydrobromide, hydroiodide, sul- 
fate and phosphate, and the organic acid 
salts such as the carbonate, succinate, benzoate, 
acetate, citrate, malate, rnaleate, p-toluenesul- 
fonate, benzenesulfonate and sulfamate. The 
acid addition salts are conveniently formed 

[Price 4s. 6d.} 



by mixing the free base with at least an 
equivalent amount of the acid in a solvent in 
which the salt is insoluble, particularly after 35 
chilling, thereby permitting recovery of the 
desired salt as a solid phase. The acid addi- 
tion salts can be converted to the corres- 
ponding free bases by reaction with a basic 
reagent such as aqueous ammonia. Whereas 40 
both the free base and salt forms of the pro- 
ducts are useful for the purposes of the in- 
vention, the salts are generally preferred in 
those cases where solid and essentially neutral 
product forms, as well as increased water 45 
solubility, are desired. The invention contem- 
plates the acid salts broadly. Those salts 
which are unsuited to particular uses, as for 
example uses where toxicity is a problem, are 
nevertheless useful as intermediates, being 50 
readily convertible to non-toxic acid salts by 
means which per se are lmown to those in the 
art. 

The compounds of the invention are useful 
as pharmacological agents. They exhibit an 55 
appetite-depressant or anorexic effect when 
administered at well tolerated doses by either 
the oral or the parenteral route and hence 
have application as agents for weight con- 
trol. The anorexic action of the compounds 60 
is desirably free of CNS-depression and rela- 
tively free of CNS stimulation. Also, the 
action ordinarily takes place without emesis 
and has long duration. The compounds exist 
in the optically inactive or racemic (dl) form 65 
and also in the form of the corresponding 
optically active d- and /-isomers. For pur- 
poses of the invention, the d- and dJ- forms of 
the products are preferred. 

The compounds of the invention are pre- 70 
pared by reducing benzylamine compounds 
having the formula : 
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in the presence of a catalyst using hydrogen: 
gas; where R has the above-specified signi- 
ficance. The reduction is carried out in a suit- 
5 able solvent such as methanol or glacial acetic 
acid with palladium on charcoal or Raney 
nickel catalyst. The reduction using methanol 
as a solvent is facilitated by addition of a 
small amount of acid such as sulfuric or 

10 acetic acid. The time, temperature and pres- 
sure for the reaction can be varied consider- 
ably. For example, reduction using palladium 
as a catalyst is conveniently carried out at 
temperatures in the range from 20 — 60°C. 

15 and hydrogen pressures in the range from 1 
to 10 atmospheres, preferably at room tem- 
perature and 50 lbs. per square inch of hydro- 
gen. The reduction using Raney nickel as a 
catalyst is carried out at temperatures in the 

20 range from 135 — 200°C. and at hydrogen 
pressures of 1 to 170 atmospheres. 

Also acco rding to the invention, com- 
pounds having formula I where R is a hydro- 
gen atom are prepared by subjecting N - 

25 foytE - dimethyl - p - ethyl - ft - (p - fluoro) 
prieuethyljforrnamide to hydrolysis in the pre- 
sence of a catalyst. Hydrolysis is conveniently 
carried out iremg an add or base catalyst. 
The hydrolysis using an acid catalyst is 

30 generally preferred since it requires shorter 
reaction periods and lower reaction tempera- 
tures. For arid hydrolysis mineral adds such 
as hydrochloric, sulfuric and phosphoric are 
employed. For basic hydrolysis a strong alkali 

35 such as potassium or sodium hydroxide is em- 
ployed. The hydrolysis in accordance with 
the invention is carried out in a suitable sol- 
vent such as water, a lower alkanol or glycol 
or a mixture of such solvents. For add cata- 

40 iysts the preferred solvent is water in ex- 
cessj whereas for base catalysis diethylene 
glycol is a preferred solvent. The time and 
temperature used for hydrolysis can be varied 
considerably. Temperatures in the range from 

45 50— 250°C. and higher are ordinarily em- 
ployed for reaction times of 3 hours or more, 
Add catalyzed hydrolysis is preferably car- 
ried out in temperatures in the range from 
75 — 125 °C. whereas base catalyzed hydro- 

50 lysis is carried out at temperatures exceed- 
ing 175 °C. At the prrferred reaction tem- 
peratures hydrolysis is ordinarily complete 
using an aad catalyst in from 3 — 5 hours 
and using a basic catalyst in 8 — 16 hours. 

55 Further according to the invention, com- 
pounds having formula I where R is a hydro- 
gen atom are prepared by reducing 2£ - di - 
methvl - 3 - ethvl - 3 - (i> - fluoroohenvft 



aziridine in the presence of a noble metal 
catalyst using hydrogen gas. The reduction 60 
is carried out in a suitable solvent such as 
glacial acetic add, a lower alkanol, a mixture 
of add and a lower alkanol, or a mixture of 
glacial acetic add and sulfuric add. A pre- 
ferred solvent is a 30:1 mixture of glacial 65 
acetic add and sulfuric add. A noble metal 
catalyst is used for the reaction, preferably 
palladium on charcoal. The reaction condi- 
tion may be varied considerably. Tempera- 
tures in the range from 20— 70°C. and hydro- 70 
gen pressures in the range from 1 — 170 at- 
mospheres may be used. The reduction is 
preferably carried out at 40°C. and at a 
hydrogen pressure of 50 lbs. per square inch 
under which conditions the reduction is com- 75 
plete in 24 hours. 

Still further according to the invention, 
compounds having formula I where R is a 
methyl group are prepared by reducing N - 

- dimethyl - p - ethyl - - (p - fluoro) 80 
phenethyl] - formamide using lithium alumi- 
num hydride or lithium aluminum hydride- 
duminum chloride. The reduction is carried 
out in an inert solvent such as ether, tetra- 
hydrofuran, dioxane, dimethoxy ethane or di- 85 
ethylene glycol dimethyl ether. Ether is a pre- 
ferred solvent The reaction is carried out us- 
ing at least one equivalent of lithium alumi- 
num hydride for each mole of the formamide 
starting material. Large excesses of lithium 90 
aluminum hydride may be used, a two-fold 
molar excess being preferred. Following com- 
pletion of the reaction any excess Htruum 
aluminum hydride is destroyed by addition 
of water or aqueous solvent such as aqueous 95 
ether, aqueous ethyl acetate or aqueous ether- 
ethanol mixture and the reaction mixture is 
decomposed using excess aqueous alkali 

The compounds of the invention having 
formula I where R is a methyl group are also 100 
produced by the reduction of N - methylene - 
ajx - dimethyl - p - ethyl - P - (p - fluoro) 
phenethylamme. The reduction is carried out 
using as a reducing agent, for example, sodium 
borohydride, sodium in alcohol, aluminum 105 
amalgam, magnesium-magnesium iodide, 
lithium aluminum hydride or formic add. 
Sodium borohydride is preferred. The reduc- 
tion is carried out using a compatible solvent 
such as diethyl ether, tetrahydrofuran, di- 110 
oxane, ethanol or water. The preferred sol- 
vent using sodium borohydride is ethanol. 
The reaction conditions are subject to con- 
siderable change. The reduction may be car- 
ried out at temperatures in the range from. 115 
0 — 100°C. and for times varying from 1 — 
60 hours or longer. Reduction with sodium 
borohydride at room temperature is com- 
plete in 3 — 5 hours. 

According to still another embodiment of 120 
the invention, the compounds having formula 
I where R is a methvl eroup are produced 
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by hydrolysis of an immonium salt having the 
formula: 



r\ f 5 © e 

F "\ m /-CH C N-CH-ATOC 

(m) 

where Ar is an unsubstituted aryl group or 
5 an aryl group substituted with lower alkyl, 
lower alkoxy, halogen or nitro groups and 
X" is a halide, sulfate, sulfonate or />-toluene- 
sulfonate anion. The term "lower" is used 
herein to mean a group containing up to 4 
W carbon atoms. The hydrolysis is carried out 
in water, an aqueous acid medium, or an 
aqueous water misrible organic solvent. For 
the add medium a mineral acid such as 
hydrochloric, phosphoric or sulfuric acid is 

15 

conveniently used or an aqueous solution of an 
organic acid such as p-tohienesulf onic acid or 
acetic acid. Illustrative water rnisdble organic 
solvents for the hydrolysis are the lower 
alkanols, lower alknnortes or ethers. Aqueous 

20 hydrochloric acid is a preferred hydrolysis 
medium. The hydrolysis may be carried out 
under a variety of conditions. The propor- 
tion of aqueous medium used is not critical 
and in general a large excess is preferred. 

25 The reaction temperatures can range from 
0 — 125 °C. or higher, the reaction time at this 
temperature range being from 10 minutes to 
about 24 hours. The preferred hydrolysis 
temperature is about 95 °Q at which tem- 

30 perature hydrolysis is complete in 1 hour. 
The free base compounds of the invention 
in their racemic (rfl) form can be separated 
into their individual d- and /-optical isomers 
by resolution with an optically active acid 

35 resolution agent such as the or J- form of 
tartaric acid or similar optically active or- 
ganic acid. Resolution is carried out by form- 
ing a warm solution of equimolar amounts 
of the free base and optically active acid in 

40 an hydroxylic solvent and cooling the solution 
to cause the acid salt of one of the optical 
isomers to crystallize out. The crystalline pro- 
duct is converted to the free base by neutra- 
lization of an aqueous solution of the salt 

45 with a base, extraction of the organic phase 
with non-aqueous solvent, and recovery of 
the free base optical isomer from the ex- 
tract, if desired after conversion of the free 
base to an acid addition salt by reaction with 

50 a selected acid. 

The invention is illustrated by the follow- 
ing examples. 

Example 1 
a) A mixture of N - benzyl - ctfz - di - 
55 methyl - fi - ethyl -/?-(/>- fluoro)phen - 



emylarnine (285 g.), 1 g. of 20% palladium 
on carbon, and methanol (200 ml.) is hydro- 
genated at a hydrogen pressure of 50 lbs. per 
square inch until the theoretical amount of 
hydrogen is absorbed. The catalyst is removed 60 
the filtrate is concentrated by evaporation and 
the residue {<R - a& - dimethyl - - ethyl - 
ft - (p - fluoro)phenethylamme] is taken up 
in ether, dried over anhydrous sodium sulfate, 
treated with anhydrous hydrogen chloride and 65 
the product which precipitates collected by 
filtration. The product, dl - apt - dimethyl - 
P - ethyl - - (p - fluoro) - phenemylamine 
hydrochloride, melts at 221 — 222°C after re- 
crystallization from isopropanol. The corres- 70 
ponding hydrobromide salt is obtained by 
treating an ethereal solution of the free base 
with an equivalent of hydrogen bromide. Re- 
moval of the solvent leaves the hydrobromide 
salt 75 

b) The starting material for a) above can 
be prepared from known materials as follows : 

A suspension of anhydrous aluminum 
chloride (116 g.) in 400 ml. of ethylene di- 
chloride at 15 °C. is mixed with fluorobenzene 80 
(74 g.). This mixture is treated dropwise 
with isobutyryl chloride (82.2 g.) while main- 
taining the reaction temperature at 15°C 
After addition is complete the resulting solu- 
tion is stirred for about 6 hours at 15°C. 85 
and then poured into 2 liters of ice water con- 
taining 80 ml of concentrated hydrochloric 
acid. The organic layer is separated and the 
aqueous layer extracted with four 300-mL por- . 
tions of ether. The extracts are combined 90 
with the organic layer and washed with water 
(500 ml.), sodium hydroxide solution (2 N, 
500 ml.) and two 30O-mL portions of saturated 
saline solution. The washed extracts are dried 
over anhydrous magnesium sulfate and are 95 
then concentrated and distilled. The desired 
product, />-fmdroisobutyrophenone, is collected 
as the fraction boiling at 111°C. (24 mm. of 
mercury). A 50% ethereal solution of />- 
fluoroisobutyrophenone (245 g.) is added drop- 100 
wise to freshly prepared ethyl magnesium 
bromide in ether [prepared from ethyl bromide 
(218 g.) and magnesium (48.6 g.)]. After 
addition is complete, the reaction mixture is 
allowed to stir overnight and is then decom- 105 
posed with 275 mL of saturated ammonium 
chloride solution. The resulting oil is separated 
dried over anhydrous potassium carbonate and 
subjected to distillation. The desired product, 
1 - ethyl - 1 - (p - fiuorophenyl) - 2 - methyl- 110 
propan - 1 -ol, is collected as the fraction 
boiling at 87— 88°C. (0.8 mm. of mercury). 
A mixture of 1 - ethyl - 1 - (p - fluoro - 
phenyl) - 2 - methylpropan - 1 - ol (97 g.), 
p-tolnenesulfonic acid (1 g.), and toluene 115 
(500 ml.) are refmxed with a Dean- Starke ap- 
paratus until the theoretical amount of water 
is collected in the trap. On cooling the re- 
action mixture is treated with a solution of 
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5% sodium hydroxide and then with water. 
The resulting organic phase is concentrated 
and distilled. The fraction distilling at 77— 
78°G at 8 mm. of mercury pressure is col- 

5 lected and dissolved in 260 ml. of glacial 
acetic acid at 5°C. and treated dropwise 
with 785 ml of a 1:2 mixture of acetic acid- 
sulfuric acid while maintaining the tempera- 
ture below 15°C. After stirring at room tem- 

10 perature overnight, the mixture is poured 
onto crushed ice and neutralized with 20% 
sodium hydroxide solution. The neutralized 
mixture is extracted with ether, the extract 
treated with charcoal and the product iso- 

15 lated by removal of ether. The product is 2 - 
methyl - 3 - (p - fluorophenyl) - 2 - pentene; 
a solution of 595 g. of the product in 45 mL 
of glacial acetic acid maintained at 0°C. is 
treated with 40 g. of baizomrrfle while main- 

20 taming the reaction temperature below 15 °C 
While the reaction mixture is m ai nt ai n ed at 
this temperature, 135 ml. of a 1:2 solution 
of acetic acid: sulfuric acid is added drop- 
wise. Following addition, the mixture is stir- 

25 red overnight and is then poured onto ice 
and neutralized with 20% sodium hydroxide 
solution. The neutral mixture is extracted 
with ether and the ether extracts concentrated. 
The residual product, N - («*r - dimethyl - 

30 8 - ethyl - P - (p - fluoro)phenethyl] - 
benzamide, melts at 90— 92°C. A suspension 
of 3.8 g. of lithium aluminum hydride, 4.8 
g. of aluminum chloride in 50 ml. of teta- 
ny drofuran is prepared and is stirred for 15 

35 minutes, following which «N - {<z& - dimethyl - 
- ethyl - P - (p - fluoro)phenethyl]benz - 
amide (10 g.) in tetrahydrofuran (20 ml.) 
is added dropwise. After addition is complete, 
the mixture is remixed 3 hours and then di- 

40 luted with ether. Decomposition with 4 mL 
of water, 3 mL of 20% sodium hydroxide and 
then 14 mL of water is followed by ether 
extraction of the resulting mixture and re- 
moval of the ether from the extracts by 

45 evaporation. The residual product is N - 
benzyl - ct/t - dimethyl - p - ethyl - fi - 
(p - fluoro)phenemylamine. 

Example 2 
. a) A mixture of 29.9 g. of N - benzyl - 

50 - trimethyl - p - ethyl - fi - (p - 

fluoro)phenethylamine, 1 g. of 20% palladium 
on carbon, and 500 ml. of methanol is hydro- 
genated at 50 lbs. per square inch of hydro- 
gen pressure until the theoretical amount of 

55 hydrogen is absorbed. The catalyst is re- 
moved and the filtrate concentrated by evapo- 
ration. The residual product is taken up in 
ether. The ether extracts are concentrated 
by evaporation and distilled. The fraction 

60 boiling at 122— 123°C. (12 mm. of mercury) 
constitutes the desired product, dl - N,ayar - 
trimethyl - p - ethyl - p - (p - fluoro)phen - 
emylamine. The corresponding acetate salt is 
obtained by dissolving the free base in excess 



aqueous acetic acid and concentrating the 65 
solution to dryness under reduced pressure. 

b) The starting material for a) can be pre- 
pared as follows: 

A mixture of N - benzyl - oya - di- 
methyl - p - ethyl - fi - (P - fiuoro)phen - 70 
emylamine {28.5 g., Example 1 g)] and 37% 
aqueous formaldehyde solution (10 mL) is 
treated with formic add (10 mL). Gas is 
evolved from the reaction mixture and when 
this ceases the solution is heated one-half 75 
hour at 95°C. and is then diluted by addi- 
tion of concentrated hydrochloric acid (25 
ml.). The mixture is heated at 95°C. an addi- 
tional one-half hour and is then concentrated 
and the residue dissolved in water. The solu- 80 
tion is treated with 20% sodium hydroxide 
solution, the neutralized solution is extracted 
with ether and the ether extracts concentrated 
to provide N - benzyl - «,« - N - trimethyl - 
P - ethyl - p - (p - fiuoro)phenemylamine as 85 
the residual product. 

Example 3 

a) A mixture of 30 g. of N - Icya - di- 
methyl - P - ethyl - P - (p - nuoro)phen - 
emyl]formamide, 250 ml. of water and 50 mL 90 
of concentrated hydrochloric acid is heated 
under reflux until a clear solution is obtained 

(3 — 5 hours). The cooled solution is washed 
with ether and concentrated. The residual 
product is dimethyl - p - ethyl - 95 

p - (p ~ fluoro)phenemylamine hydrochloride; 
m.p. 221— 223°G after recrystallization from 
isopropanol. To obtain the corresponding free 
base product the hydrochloride salt is dis- 
solved in water and neutralized by treatment 100 
with 5% sodium hydroxide solution. The 
mixture is extracted with ether, the extracts 
are dried over anhydrous sodium sulfate and 
the free base is isolated by concentrating the 
extracts. 105 

b) The optical isomers of the free base pro- 
duct of a) are obtained by resolving the race- 
mic free base with an optically active isomer 
of tartaric acid as follows : 

195 G of dl - ay* - dimethyl - fi - ethyl - 110 
p - (p - fluoro)phenemylamine is added to a 
solution of 15 g. of ^-tartaric acid in hot 
water. A solid mass which forms is dissolved 
in methanol and the resulting solution treated 
with charcoal and cooled to yield a crystalline 115 
product, Z - - dimethyl - P - ethyl - ft - 
(p - fiuoro)phenemylamine d-tartrate; m.p. 
200— 201°C. after ^crystallization from iso- 
pTQpanol-methanol or from water; optical 
rotation: far] D 25 =+4.85 0 ; C=l% in 120 
methanoL 2 G. of the tartrate salt product is 
dissolved in water and the solution treated 
with excess 5% sodium hydroxide solution. 
The resulting mixture is extracted with ether 
and the ether extracts dried over anhydrous 125 
sodium sulfate, filtered and the filtrate con- 
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centrated. The residual product is I - cyx - 
dimethyl - 0 - ethyl - £ - (p - fluoro)phen - 
ethylamine. 

By the same procedure but replacing i- 
5 tartaric acid with the same amount of U 
tartaric acid the product obtained is d - «, 
a - dimethyl - 0 - ethyl -/?-(/>- fluoro) 
phenemylamine /-tartrate; m.p. 203 — 204°C; 
Md 2S =-6.0°; C=l% in methanol The 
10 tartrate salt product is dissolved in hot water 
and treated with 5% sodium hydroxide solu- 
tion. The resulting neutralized mixture is ex- 
tracted with ether, the ether extracts are dried 
over anhydrous sodium sulfate and the dried 
15 extracts are filtered and concentrated. The 
residual product is d - - dimethyl - fi - 
ethyl - fi - (p - fluoro)phenemylarnine. 

c) The formamide starting material for a) 
can be prepared as follows: 

20 A solution of 1 - ethyl - 1 - (p - fluoro - 
phenyl) - 2 - methyl - propan - 1 - ol 1 248 
g., Example 1 b)] in glacial acetic acid (170 
ml.) maintained at 10°G is treated with 
sodium cyanide (74 g.). The resulting mixture 

25 is stirred while 510 mL of a 1:2 mixture of 
acetic acid: sulfuric acid is added dropwise 
the addition being accomplished while main- 
' ta m in g a temperature below 15°C. The re- 
action mixture is allowed. to stand overnight 

30 with stirring and is then poured over 3 liters 
of ice water and the mixture extracted with 
ether. The extracts are washed twice with di- 
lute sodium hydroxide solution, then with 
water and finally dried over anhydrous potas- 

35 sium carbonate. The extracts are then filtered 
and the ether removed and the residue treated 
with isooctane. The resulting mixture is fil- 
tered and the filtrate distilled. The product, 
N - faa - dimethyl - fi - ethyl - fi - (p - 

40 fluoro)phenetrjyl]formamide, is obtained as the 
fraction boiling at 132 — 135°C. (03 mm. of 
mercury). 

Example 4 
A mixture of N'-'fo^a - dimethyl - p - 

45 ethyl - p - (p - fluoro)phenethyl]formamide 
(18 g.), potassium hydroxide (15 g.) and 
diethylene glycol (160 ml.) is heated over- 
night at reflux temperature. The reaction mix- 
ture is cooled, diluted with 480 ml. of water, 

50 and extracted with 3 volumes of ether. The 
extracts are dried over anhydrous potassium 
carbonate, filtered and the filtrate concen- 
trated and distilled. The product, dl - {a*a - 
dimethyl - fi - ethyl - (p - fluoro)phenethyl - 

55 amine, is obtained as the fraction boiling at 
108— 110°C. (10 mm. of mercury). The cor- 
responding hydrochloride salt is obtained" by 
treating a solution of the free base product 
in isooctane containing a small amount of 

60 ether, with anhydrous hydrogen chloride. The 
hydrochloride salt product which separates is 
collected and recrystallized from isopropanol/ 
isooctane; m.p. 221— 222°C. 



Kyamplk 5 

a) -A rruxture of 2,2 - dimethyl - 2 - 65 
ethyl - 3 - (p - fluorophenyl) - azmdine (37 
g.), 2 g. of palladium on charcoal, glacial 
acetic acid (300 ml.) and concentrated sulfuric 
acid (10 ml.) is hydrogenated at 40°C. and 

50 lbs. per square inch of hydrogen pres- 70 
sure for 24 hours. The reaction rnixture is 
filtered and the filtrate is concentrated to a 
volume of about 50 ml. The desired product, 
- <z/x - dimethyl - p - ethyl - fi - (p - 
fluoro)phenethylamine sulfuric acid salt, is 75 
obtained by collecting the crystalline pro- 
duct which separates an standing: m.p. 178 — 
179°C. 

b) The aziridine starting material for a) can 

be obtained as follows : 80 

A mixture of 110.5 g, of p-fluoroiso- 
butyrophenone [Example 1 b)], 100 ml of 
1,1-dm^ylhydraane and 05 g. of p- 
toluenesulfonic acid is refluxed for 3 days, 
cooled and diluted with ether. The ether mix- 85 
ture is washed 3 times with water, dried 
over anhydrous potassium carbonate, filtered 
and the filtrate concentrated. p-Fluaroiso- 
butyrophenone dimethylhydrazone is obtained 
as me fraction drilling at 109 — 113°C (15 90 
mm. of mercury). A solution of 116 g. of the 
dimethylhydrazone product in 50 mL of aceto- 
nitrile is slowly treated at room temperature 
with 85 g. of methyl iodide. The rruxture is 
allowed to stand overnight *ri d the desired 95 
product, p-fluoroisobutyrophenone trimethyl- 
hydrazonrum iodide, is collected by filtration; 
mp. 105 — 115°Q A solution of sodium 
isopropoxide [formed by addition of 72 g. of 
sodium to 500 ml of isopropanol] is added at 100 
0 — 15°C. to a suspension of 121 g.~ of p- 
fluoroisobutyrophenone iximemylhydrazonium 
iodide in 500 ml. of isopropanol. The result- 
ing rruxture is stirred 1 hour at room tem- 
perature, the isopropanol is removed by evapo- 105 
ration and the mixture is then diluted with 
500 ml. of water. The resulting aqueous mix- 
ture is extracted with ether and the ether ex- 
tracts are washed with three 200-mL portions 
of water and dried over anhydrous magnesium 110 
sulfate. The extracts are then filtered and the 
filtrate concentrated by removal of ether. The 
product, 2,2 - dimethyl - 3 - (p - fluoro - 
pheiryl)azrrine, is obtained as the fraction 
boiling at 88°Q (13 mm. of mercury). A 115 
freshly prepared solution of ethyl magnesium 
bromide [prepared from ethyl bromide (54.5 
g.) and magnesium turnings (12.2 g.)] in 
250 ml of ether is carefully added to a 
solution of 42.3 g. of 2,2 - dimethyl - 3 - 120 
(p - fluorophenyl)a23rine in 350 mL of ether. 
The reaction mixture is stirred for 1 hour, 
treated with 70 ml of concentrated am- 
monium chloride solution, and the ethereal 
phase is decanted, concentrated and distilled. 125 
2,2 - Dimethyl - 3 - (p - fluorophenyl) - 3 - 
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ethylaziridine is obtained as the fraction boil- 
ing at 111— H3°C. (13 mm. of mercury). 

Example 6 
a) A solution of - N - - dimethyl - 

5 fi - ethyl - fi - (p - nuoro) - phenethyl] - 
formamide (196 g.) in ether (500 ml) is added 
dropwise with storing to a suspension of 
lithium aluminum hydride (76 g.) in 2 liters 
of ether. Following addition, the mixture is 

10 stirred at room temperature for 3 hours and 
the mixture is then decomposed by addition of 
80 mL of water, 60 mL of 20% sodium 
hydroxide solution and 280 mL of water. 
The resulting mixture is filtered and the 

15 ethereal layer in the filtrate is collected, con- 
centrated and distilled The product, dl - N, 
«^ - trimethyl - p - ethyl - 0 - (p - nuoro) - 
phenemylamine, is collected as the fraction 
boiling at 122— 123°C. (12 mm. of mercury). 

20 b) To obtain the corresponding optical iso- 
mers the racemic free base product of a) is 
resolved using tartaric acid as the resolving 
agent as follows: 
A hot solution of I-tartaric acid (15 g.) m 

25 isopropanol (200 mL) is treated with 29.8 g. 
of the racemic free base product. The mixture 
is cooled and the resulting supernatant hqmd 
is removed by decantation and is discarded. 
The residual product is redissolve in hot 

30 isopropanol and allowed to stand overnight 

at 0 5°G The supernatant alcohol is de - 

canted and the residual product is crystal- 
lized by trituration with hot isopropanoL 
Further recrystaUizarion from isopropanol pro- 

35 vides the salt, I - N/r*r - trimethyl - p - 
ethyl - B - (p - fluoro) - phenethylamine /- 
tartrate; m.p. 165— 167°C, [^=-16.4°, 
C=l% in methanoL The salt is dissolved in 
water, neutralized with 5% sodium hydroxide 

40 solution and extracted with ether. The ether 
extracts are dried over anhydrous potassium 
carbonate, filtered and treated with anhydrous 
hydrogen chloride. The desired product which 
separates, I - - trimethyl - P - ethyl - 

45 fi - (p - fluoro)phenemylainine hydrochloride, 
is collected by filtration; mp. 207— 211°C, 
[ a ] D M =--5.4°, C=l% methanol. 

Cautious addition of the racemic free base, 
N^r, - trimethyl - fi - ethyl - fi - (p - 

50 fluoro)phenemylamine (140 g.) to a swirling 
hot solution of 100 g. of ^-tartaric acid in 
500 ml of hot isopropanol yields a solution 
which is cooled at O— 5°C for 2—3 days. 
The product which precipitates, d - N^r/r - 

55 trimethyl - fi - ethyl - fi - (p - fluoro)phen - 
ethylarnme ^-tartrate, is collected and re- 
crystallized from isopropanol; m.p. 158 — 
I65°C, (a]p 25 =+16.4°, C=l% in methanol. 
An aqueous solution of this tartrate salt is 

60 neutralized with 20% sodium hydroxide solu- 
tion and is then extracted with ether. The 
ether extracts are dried over anhydrous potas- 
sium carbonate, filtered and acidified with 



hydrogen chloride. The resulting product 
which precipitates, d - N*a*r - trimethyl - 65 
fi - ethyl - fi - (p - fiuoro)phenethylamine 
hydrochloride, is collected and recrystallized 
from isopropanol; m.p. 212^— 213 °C, 
f a ] D ^=-H7.0°, C=l% in methanoL 

Example 7 70 

a) A mixture of 10.36 g. of N - methylene - 
- dimethyl - fi - ethyl - fi - (p - nuoro) 

phenethylamine, 50 mL of ethanol and 25 g. 
of sodium borohydride is allowed to stand 
for .60 hours. The alcohol is then removed 75 
by evaporation and the residue decomposed 
by addition of 10 ml. of 50% sodium 
hydroxide solution and 20 mL of water. The 
resulting mixture is extracted with ether and 
the extracts dried over anhydrous potassium 80 
carbonate. The dried extracts are filtered and 
the filtrate treated with anhydrous hydrogen 
chloride. The resulting product, dl - NW* - 
trimethyl - fi - ethyl - fi - (p - fluoro)phen - 
ethylamine hydrochloride, is obtained in crys- 85 
ra nine form upon stirring; m.p. 162— 164°C. 
The corresponding free base is obtained by 
treating an aqueous solution of the hydro- 
chloride salt with excess aqueous alkali, ex- 
tracting with ether, drying the extracts and 90 
recovering the free base as a fractional distil- 
late of the extracts; b.p. 122— 123°C. (12 
mirL of mercury). 

b) The starting material for a) can be ob- 
tained as follows: a 95 

A mixture of 9.75 g. of dl - a*z - dimethyl - 
fi - ethyl - fi - (p - fluoro)phenemylamine, 
1.65 g. of paraformaldehyde, and 200 ml 
of benzene is heated under reflux in a Dean- 
Starke apparatus until the expected amount 100 
of water is collected in the Dean-Starke trap 
(about 1 hour). Removal of the solvent from 
the reaction mixture by concentration yields 
the N-methylene starting material for a). 

Example 8 105 
a) A suspension of 44.7 g. of N - benzyli - 
dene - a*t - dimethyl - fi - ethyl - fi - (p - 
fluoro)phenethylamine methiodide, 140 ml. of 
water and 10 mL of concentrated hydrochloric 
acid is heated at 95°C for 1 hour. The result- 110 
ing two phase system is washed with ether. 
The aqueous phase is basified and the re- 
sulting mixture is extracted with ether. The 
organic extracts are dried over anhydrous 
potassium carbonate, filtered and the filtrate 115 
concentration and distilled. The desired pro- 
duct, dl - Nyffya - trimethyl - fi - ethyl - fi - 
(p - fluoro)phenemylamine, is obtained as the 
fraction boiling at 122-423°C. (12 mm. of 
mercury). The corresponding mandelate salt 120 
is obtained by treating an ethereal solution 
of the free base with an ethereal solution 
of one equivalent of mandelic acid. The 
mandelate salt which separates is collected 
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by filtration and recrystallized from, iso- 
propanol/isooctane. 

b) The benzylidene starting material for 
a) can be prepared as follows : 

5 A mixture of 30 g. of dl - u/x. - dimethyl - 
P - ethyl - p - (p - fiuoru)pheiiethylamine, 16 
g. of benzaldehyde and 300 ml. of benzene is 
heated under reflux in a Dean-Starke appara- 
tus until the theoretical amount of water is 

10 collected in the trap (about 3 hours). The 
solvent is removed from the reaction mixture 
to provide as a residual product dl - N - 
benzylidene - or/* - dimethyl - - ethyl - 
& - (p - fluoro)phenethylamine. 425 G. of 

15 the latter product in a mixture with 71 g. 
of methyl iodide and 10 ml. of acetoratrile is 
heated at reflux for 50 hours and the reaction 
mixture is concentrated to one-half volume 
and then diluted with ether to cause the 

20 precipitation of the desired product, dl - N - 
benzylidene - dimethyl - fi - ethyl - 

P - (p - fluoro)phenemylamine methiodide, as 
a heavy yellow flocculent material. The preci- 
pitated product is isolated by decantation of 

25 the solvent and is purified by washing with 
ether. The resulting product is sufficiently 
pure for use as a starting material for a). 

WHAT WE CLAIM IS :— 
1. Phenethylamine compounds and acid 
30 addition salts thereof having in free base 
form the formula: 



where R represents a hydrogen atom or a 
methyl group. 
35 2. Compounds according to claim 1 where 
in the free base form R is a hydrogen atom 
which free base is a^t - dimethyl - p - ethyl - 
p - (p - fluoro)phenetliylamine. 

3. The free base compound according to 
40 claim 1 where R is a hydrogen atom which 

free base is - dimethyl - P - ethyl - fi - 
(p - fluorophenethylamine. 

4. Compounds according to claim 1 where 
in the free base form R is a hydrogen atom 

45 which free base is d - - dimethyl - /? - 
ethyl - P - (p - fluoro)ptoemylamine. 

5. Compounds according to rlntm 1 where 
in the free base form R is a hydrogen atom 
which free base is dl - - dimethyl - p - 

50 ethyl - p - (p - fluOTo)phenemylamine. 

6. Compounds according to rlaitn l where 
in the free base form R is a methyl group 
which free base is N*r,a - trimethyi - 0 - 

-P ~(J> - fluoro)pheiiemylanime, 
55 7. The free base compound according to 
claim 1 where R is a methyl group which free 



base is N*r*r - trimethyi - fi - ethyl - £ - 
(p - fluoro)phenemylamine. 

8. Compounds according to claim 1 where 

in the free base form R is a methyl group 60 
which free base is d - N/x^r - trimethyi - 
fi - ethyl - p - (p - fluorophenethylamine. 

9. Compounds according to claim 1 where 
in the free base form R is a methyl group 
which free base is dl - N/rya - trimethyi - 65 
p - ethyl - p - {p - fluorophenethylamine. 

10. A hydrochloric acid addition salt ac- 
cording to claim 1 which salt is d - N^ayx - 
trimethyi - fi - ethyl - p - (p - fluoro) - 
phenethylamine hydrochloride. 70 

11. Process for the production of phen- 
ethylamine compounds having in free base 
form the formula : 



C2H5 a* 



which comprises reducing benzylamine com- 75 
pounds having the formula : 



in the presence of a catalyst using hydrogen 
gas in a solvent, and isolating the reaction 
product as the free base or acid addition salt; 80 
where R represents a hydrogen atom or a 
methyl group. 

12. Process according to claim 11 where 
palladium is used as a catalyst and the re- 
duction is carried out at temperatures in the 85 
range from 20-60°G and at hydrogen pres- 
sures in the range from 1 to 10 atmospheres. 

13. Process according to claim 11 where 
Rajiey nickel is used as a catalyst and the 
reduction is carried out at temperatures in the 90 
range from 135— 200°C and at hydrogen 
pressures of 1 to 170 atmospheres. 

14. Process for the production of - 
dimethyl - p - ethyl - p - (p - fluoro)phen - 
ethylamme compounds which comprises hydro- 95 
lyzing N - fa* - dimethyl - p - ethyl - R - 

(p - fluoro)phenethyl] - formamide in a sol- 
vent in the presence of a hydrolysis catalyst 
and isolating the reaction product as the free 
base or acid addition salt. jqO 

15. Process according to claim 14 where 
the solvent is water, the catalyst is a mineral 
aad, and the hydrolysis is carried out at 
temperatures in the range from 75 — 125 °C. 

16. Process acamiing to claim 14 where 105 
the catalyst is a strong alkali and the hydro- 
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lysis is carried out at temperatures exceed- 
ing 175°G . . 

17. Process for the production oi e/i - 
dimethyl - £ - ethyl - fi - (j> - fluoro)phen - 
ethylamine compounds which comprises re- 
ducing 2,2 - dimethyl - 3 - ethyl - 3 - 0> - 
rluorophenyl)a2iridine in the presence erf a 
noble metal catalyst using hydrogen gas in a 
solvent, and isolating the reaction product 
as the free base or add addition salt. 

18. Process far the production of N/ryr - 
trimethyl - - ethyl - fi - (p - fluorophen - 
ethylamine compounds which comprises re- 
ducing N - [«yr - dimethyl - - ethyl - J8 - 
(p - fluoro)phenethyl] - f ormamide in an inert 
solvent using lithium aluminum hydride or 
lithium aluminum hydride-aluminum chloride, 
and isolating the reaction product as the free 
base or acid addition salt following aqueous 
decomposition of the reaction mixture, at 
least one equivalent of lithium aluminum 
hydride being used for each mole of form- 
amide starting ipwtwial. 

19. Process for the production of N/^ct - 
trimethyl - 0 - ethyl - 0 - (p - fluaro) - 
phenethylamine compounds which comprises 
reducing N - methylene - aft - dimethyl - 
J3 - ethyl - p - {p - fluoro)phmethylamine in 
a solvent using, as a reducing agent sodium 
borobydride, sodium in alcohol, aluminum 
amalgam, magnesium-magnesium ^ iodide, 
lithium aluminum hydride, or formic arid, 



and isolating the reaction product as the free 
base or acid addition salt. 

20. Process for the production of N/r/r - 
trimethyl -fi- ethyl -£-(/>- fluorophen - 
ethylamine compounds which comprises hydro- 
lyzing an immonium salt having the formula: 



C 2 HS Wj 



fs © G 

W-CH-AT-X 
«5 



in an aqueous medium, and isolating the re- 
action product as the free base or acid addi- 
tion salt; where Ar is an aryl group or an 
aryl group substituted with lower alkyl, lower 
alkoxy, halogen or nitro groups and X- is a 
halide, sulfate, sulfonate or /Htoluenesulfbnate 
anion. 

21. Process for the production of phen- 
ethylamine compounds as claimed in Claim 
1, substantially as described in any one of 
the foregoing Examples. 

HASELTINE, LAKE & CO., 
Chartered Patent Agents, 
28, Southampton Buildings, 
Chancery Lane, 
London, W.C.2. 
Agents for the Applicants. 
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